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(54) Heat-exchanging conduit tubes for laminated heat exchanger and method for producing same 



(57) Heat-exchanging conduit tubes for a laminated 
heat exchanger made of aluminum material containing 
aluminum alloy having a brazing material claded and 
formed by folding one plate or overlaying two plates 
(14,15) and brazing to connect edge joints (16) of the 
folded plate or the overlaid plates, wherein the folded 
plate or the overlaid plates (1 4,15) have projections (1 7) 
protruded from one or both faces of the opposed plates 
toward the other plate, the projections are joined in con- 



tact with a flat face of the other plate or the projections 
of the other plate, and the edge joints (16) of the folded 
plate or the overlaid plates are joined, and the height of 
the edge joint (1 6) of the each plate is smaller than those 
of the projections. Thus, the heat-exchanging conduit 
tubes can be securely brazed to provide flat tubes having 
a satisfactory pressure resistance, and a method for pro- 
ducing them can be attained. 

FIG.3 
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Description 

Background of the Invention 

Held of the Invention 

This invention relates to heat-exchanging conduit 
tubes for a laminated heat exchanger which is formed of 
the heat-exchanging conduit tubes such as flat tubes or 
flat pipes, and to a method for producing them. 

Description of the Related Art 

A conventional laminated heat exchanger is Known 
that flat tubes are laminated as heat- exchanging conduit 
tubes, these flat tubes are connected to distributing/col- 
lecting members such as header tanks, and a heat- 
exchanging medium is meandered a plurality of times to 
flow between inlet and outlet joints disposed on the 
header tanks. 

For this type of laminated heat exchanger, flat tubes 
disclosed in, e.g.. (1) Japanese Patent Application Laid- 
open Print No. Hei 3-155422 and (2) Japanese Utility 
Model Application Laid-open Print No. Sho 59-59688 are 
used. 

As shown in Fig. 18, the above (1) discloses the 
structure of a flat tube 25 which is made by forming many 
projections (beads) 27 on one plate 26 having a certain 
size, folding the plate 26 double from a fold 28 at the 
center, and brazing joints 29, 29 to connect mutually. 

As shown in Fig. 19, the above (2) discloses the 
structure of a flat tube 30 which is made by overlaying 
two plates 31, 32 having many projections (beads) 27 
which are protruded inward to have their ends connected 
to one another, and brazing joints 33, 33 at both ends of 
the plates 31, 32. 

The flat tubes 25, 30 of the above (1) and (2) have 
advantages that many beads 27 cause a heat-exchang- 
ing medium to make a turbulent flow within the tubes to 
enhance a heat-exchanging capacity, increase the 
strength of the tube's flat surfaces, and improve a pres- 
sure resistance. 

For the above flat tubes 25, 30, a height c from the 
flat surface to the respective joints 29, 33 is formed to 
uniformly have the same size in the breadth direction of 
the flat tubes, and accordingly, the beads 27 are also 
formed to have the same height. And, the insertion ends 
of each flat tube are inserted into the tube insertion ports 
of the header tanks and integrally brazed to be con- 
nected to the header tanks to form a heat exchanger. 

Fig. 20 shows a so-called single tank type laminated 
heat exchanger 40 which is made by laminating many 
flat pipes 41 as heat-exchanging conduit tubes. For 
example, a plate 42 for flat pipes shown in Fig. 21 and a 
plate 42 for flat tubes shown in Fig. 22 are joined to make 
one flat pipe, which are connected with their backs in 
many numbers to form the heat exchanger 40. These 
plates 42 are formed by pressing, and provided with 
tank-forming recesses 43. 44 at one end, a U-shaped 



fluid passage 45 which is communicated with these 
recesses 43, 44, and a partition projection 46 for forming 
the U-shaped fluid passage 45. Ttie plate 4 of Fig. 22 is 
further provided with a plurality of beads 47 around the 

5 partition projection 46. 

As described above, the two plates 42 are joined to 
form a angle flat pipe 41 . An edge joint 48 and the par- 
tition projection 46 of the plate shown in Fig. 21 are inte- 
grally brazed with an edge joint 48 and the partition 

io projection 46 of the plate shown in Fig. 22. 

But, when the flat tubes of the above (1 ) and (2) are 
used to form a laminated heat exchanger, some of the 
beads disposed at the center in the breadth direction of 
the flat tubes are not integrally brazed, possibly causing 

is a disadvantage that a pressure resistance of. e.g., a con- 
denser is not satisfied. 

In the integral brazing, the edge joints of the plates 
can be fully brazed because a brazing material is enough 
for the inside and outside of the plates. But, the brazing 

20 material within the plates is not enough to join the beads 
which are disposed at the center in the breadth direction 
of the flat tubes, very small gaps are formed between the 
beads to be joined, only the brazing material within the 
plates is used to join the beads, the thickness of a brazing 

25 sheet is reduced due to fusing of the brazing material 
layer when brazing, and the beads have various heights, 
so that sufficient brazing cannot be made. 

Besides, the conventional flat tubes have a disad- 
vantage that the defective brazing between the beads 

30 cannot be checked. 

Furthermore, the conventional flat tubes also have 
the same disadvantage as above when inner fins are 
inserted into the flat tubes. 

In addition, the above single tank type laminated 

35 heat exchanger also has disadvantages that the partition 
projections and the beads are defectively brazed, and 
the occurrence of defective brazing cannot be checked. 

In view of the above, this invention aims to provide 
heat-exchanging conduit tubes for a laminated heat 

40 exchanger and a method for producing the same. Even 
the heat-exchanging conduit tubes formed by folding one 
plate and the heat-exchanging conduit tubes formed by 
joining two plates can provide a sufficient pressure 
resistance and an easy way of checking a possible defect 

45 in brazing by enabling to securely join the beads dis- 
posed at the center in the breadth direction of the heat- 
exchanging conduit tubes, the inner fins to be inserted 
into the heat-exchanging conduit tubes, or the partition 
projections disposed in the heat-exchanging conduit 

so tubes. 

Summary of the Invention 

This invention relates to a heat-exchanging conduit 
55 tubes for a laminated heat exchanger made of aluminum 
material containing aluminum alloy having a brazing 
material claded and formed by folding one plate or over- 
laying two plates and brazing to connect edge joints of 
the folded plate or the overlaid plates, wherein the folded 
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plate or the overlaid plates have projections protruded 
from one or both faces of the opposed plates toward the 
other plate face, the projections are joined in contact with 
a flat face of the other plate or the projections of the other 
plate, and the edge joints of the folded plate or the over- 
laid plates are joined, and the height of the edge joint of 
the each plate is smaller than those of the projections. 

And, this invention relates to a method for producing 
heat-exchanging conduit tubes for a laminated heat 
exchanger made of aluminum material containing alumi- 
num alloy having a brazing material daded, which com- 
prises folding a single plate which has inwardly protruded 
projections from its flat surface or overlaying two plates 
which have inwardly protruded projections from their flat 
surfaces, contacting the ends of the projections, and 
brazing to bond mutually the edges of the folded plate or 
the overlaid plates and the ends of the projections, 
wherein the height of the edge joint of the each plate is 
made to be smaller than those of the projections by press 
molding, the ends of the heat-exchanging conduit tubes 
are inserted into insertion ports of header tanks, and the 
ends of the projections and the edge joints of the folded 
plate or the overlaid plates are bonded by brazing. 

Furthermore, this invention relates to a method for 
producing heat-exchanging conduit tubes for a lami- 
nated heat exchanger made of aluminum material con- 
taining aluminum alloy having a brazing material daded, 
which comprises folding one plate or overlaying two 
plates, inserting an inner fin inside and brazing to con- 
nect edge joints of the folded plate or the overlaid plates, 
wherein the height of the edge joint of the each plate is 
formed by press molding to be smaller than a half of the 
height of the folded plate or the overlaid plates in which 
the inner fin is inserted, ends of the heat-exchanging 
conduit tubes are inserted into insertion ports of header 
tanks, and the edge joints as well as the inner fin and the 
folded plate or the overlaid plates are bonded by brazing. 

To produce these heat-exchanging conduit tubes, a 
jig or the like is used to laminate a plurality of heat- 
exchanging conduit tubes with a corrugated fin posi- 
tioned between the heat-exchanging conduit tubes, 
brazing is made to join the projections (e.g. , between 
beads, beads and the mating plate, the inner fin and the 
plate, or partition projections) of the heat-exchanging 
conduit tubes and the edge joints mutually. 

In these heat-exchanging conduit tubes, since the 
height of the edge joint of the plate is made smaller than 
those (heights of the beads, a half of the height of the 
plate in which the inner fin is inserted, or the height of 
the partition projection) of the above projections, con- 
straint due to assembling is particularly high at the con- 
tacts of mutual beads, the connected parts of the inner 
fins with the plates or the partition projections. As a 
result, integral brazing securely connects the projections 
by the brazing material which is within both plates, and 
the brazing material of the inside and outside of the 
plates enters between the edge joints to securely con- 
nect them because a gap which may be formed between 
the edge joints is filled with the brazing material. 



Thus, the projections of the heat-exchanging con- 
duit tubes are brazed with priority, and therefore, the 
beads, the beads and the mating plate, the inner fins and 
the plates or the partition projections can be surety 

5 brazed. As a result, the pressure resistance of the heat- 
exchanging conduit tubes can be improved, and they can 
be sat is factorily applied to a condenser. Besides, since 
the projections of the heat-exchanging conduit tubes are 
brazed with priority, a possible defect in brazing is hard 

w to occur between the beads, the beads and the mating 
plate, the inner fins and the plates or the partition projec- 
tions, but between the joints, ff this defect occurs 
between the edge joints, it is found as an external leak 
by a visual inspection or a check, so that defective braz- 

15 ing can be found easily. 

Brief Description of the Drawings 

Fig. 1 is a front view of the laminated heat exchanger 
20 according to one embodiment of the invention. 
Fig. 2 is a perspective view of a flat tube. 
Fig. 3 is a transverse sectional view taken on line A- 
A of the flat tube shown in Fig. 2. 

Fig. 4 is a transverse sectional view showing a flat 
25 tube which is inserted into an insertion port. 

Fig. 5 is a transverse sectional view showing a 
brazed flat tube. 

Fig. 6 is a transverse sectional view showing another 
embodiment of the flat tube. 
30 Fig. 7 is a transverse sectional view showing another 
embodiment of the flat tube. 

Fig. 8 is a perspective view showing another embod- 
iment of the flat tube. 

Fig. 9 is a perspective view showing another embod- 
35 iment of the flat tube. 

Fig. 10 is a perspective view showing another 
embodiment of the flat tube. 

Fig. 11 is a perspective view showing another 
embodiment of the flat tube. 
ao Fig. 12 is a perspective view showing another 
embodiment of the flat tube. 

Fig. 13 is a perspective view showing another 
embodiment of the flat tube. 

Rg. 14 is a central vertical sectional view of the flat 
45 tube. 

Rg. 15 is a central vertical sectional view of another 
embodiment of the flat tube. 

Rg. 1 6 is a perspective view schematically showing 
a blazing device for heat exchangers. 
so Rg. 1 7 is a sectional view showing a heat exchanger 
being carried. 

Rg. 18 is a transverse sectional view showing a fold- 
ing type flat tube according to a prior art. 

Rg. 19 is a transverse sectional view showing an 
55 over-laying type flat tube according to a prior art. 

Rg. 20 is a front view of a single tank type laminated 
heat exchanger. 

Rg. 21 is a diagram showing a plate configuring a 
flat pipe. 
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Fig. 22 is a diagram showing a plate configuring a 
flat pipe. 

Embodiments 

The invention will be described with reference to 
embodiments shown in the attached drawings. 

In Fig. 1, a laminated heat exchanger 1 of this 
embodiment has a plurality of heat-exchanging conduit 
tubes, i.e., flat tubes 2 in this case, laminated with a cor- 
rugated fin 3 therebetween, and respective ends of the 
plurality of fiat tubes 2 inserted into insertion ports 7 
which are disposed on header tanks 4. And, top and bot- 
tom openings of each header tank 4 are sealed with a 
blank cap 8, and partitions 9 are disposed at prescribed 
positions of the each header tank 4. The header tank 4 
is provided with an inlet joint 1 0 or an outlet joint 1 1 , and 
a heat-exchanging medium is meandered a plurality of 
times to flow between the inlet and outlet joints 10, 11. 
In the drawing, reference numerals 5 and 6 designate 
tank plates and end plates which configure the header 
tanks 4, and reference numeral 12 designates side 
plates which are disposed at the top and bottom of the 
laminated flat tubes 2. 

As shown in Fig. 2 and Fig. 3, the each flat tube 2 is 
formed by overlaying two plates 14, 15 which are 
pressed into a prescribed sized-shape. These plates 14, 
1 5 have joints at both ends in a longitudinal direction, 
and flat faces are shaped to protrude externally, each flat 
face has projections which are protruded inward to con- 
tact one another, many circular beads 1 7 being formed 
in this case. 

In Fig. 2, the beads 1 7 are formed up to the ends of 
the flat tube 2 which are inserted into the header tanks 
4. These beads 1 7 work to enhance a heat-exchanging 
capacity by causing the heat-exchanging medium to 
make a turbulent flow within the tubes to enhance the 
heat-exchanging capacity, and increase the strength of 
the tube's flat surfaces to improve a pressure resistance. 

In Fig. 3, the height a of the each joint 16 at both 
ends of the flat tube 2, i.e., a thickness between the flat 
surface and the joint 16, is designed to be smaller than 
the height b of each bead 17 formed between both 
edges, and the beads are formed by press working. 

In this embodiment, a difference t between the 
height b of the bead 17 and the height a of the joint 16 
is determined to be about 0.02 to 0.1 mm, for example. 

In the laminated heat exchanger 1 , to insert the flat 
tubes 2 into the insertion ports 7 of the header tanks 4, 
a jig is used to position the corrugated fin 3 between the 
flat tubes 2 and to laminate the plurality of flat tubes 2, 
the insertion ends of each flat tube 2 are inserted into 
the insertion ports 7 of the header tanks 4, and integral 
brazing is performed to join among the beads 1 7 and 
between the joints 1 6 of the flat tubes 2 and the flat tubes 
2 with the insertion ports 7 of the header tanks 4. 

When the flat tubes 2 are inserted into the insertion 
ports 7 of the header tanks 4, the ends of the beads 17 
are mutually contacted due to pushing pressures by the 



insertion ports 7, and a small gap is formed between the 
joints 16 at both edges because the height a of the joint 

1 6 is smaller than the height of the beads 1 7. And, when 
integrally brazing, the beads 17 are mutually connected 

5 by the brazing material within the plates 14, 15, and as 
shown in Fig. 5, a blazing material 19 within and outside 
of the plates 1 4, 1 5 enters the gap between the joints 1 6, 
thereby securely f flling the gap to join the joints 1 6 mutu- 
ally. 

w According to this embodiment, therefore, since the 
height of the joints is made smaller than those of the 
beads, the beads of the flat tubes inserted into the inser- 
tion ports of the header tanks can be soldered with pri- 
ority, enabling to securely braze the beads mutually. As 

is a result, the pressure resistance of the flat tubes can be 
improved, and they can be satisfactorily applied to a con- 
denser. 

Besides, since the beads of the flat tubes are brazed 
with priority, a possible defect in brazing is hard to occur 

20 between the beads but between the joints. If this type of 
defect occurs between the joints, it is found as an exter- 
na) leak by a visual inspection or a check, so that defec- 
tive brazing can be found easily. 

TTie above embodiment has been described with 

25 reference to the flat tubes 2 which are formed by over- 
laying the two plates 1 4, 1 5, but it can be applied to a flat 
tube 2 which is formed by folding a single plate 1 4 at the 
middle as shown in Fig. 6. In Fig. 6. reference numeral 

1 7 designates beads, 16 joints, and 20 a fold. 

30 And, as to the folding type flat tubes 2, the above 
embodiment can be applied to a flat tube 2 whose fold 
20 is curved as shown in Fig. 7. 

The flat tubes 2 shown in Fig. 6 and Fig. 7 have their 
one edge formed of the fold 20, so that among the plu- 

35 rality of beads 1 7 in the breadth direction, the heights of 
respective beads 1 7 from the fold 20 to the joints 1 6 are 
sequentially determined to be d, e, f and g, and this order 
may be set to be d=e=f=g>a or d>e>f>g>a. 

Furthermore, the above embodiment has been 

40 described with reference to the circular beads 1 7, but the 
beads 1 7 may be formed to be elliptical. And, the embod- 
iment has brazed the beads mutually, but the beads may 
be brazed to be connected to the counter plate. 

Fig. 9 to Fig. 1 1 show other embodiments of the 

45 invention, in these embodiments, two plates 14,15 which 
are formed by pressing into prescribed-sized shapes are 
overlaid, and these plates 14, 15 have joints 16, 16 at 
both edges extended in a longitudinal direction. 

Fig. 9 and Fig. 1 0 show that respective flat faces are 

50 formed to protrude outward, and provided with projec- 
tions which are protruded inward to contact their tips to 
the other flat face. In these cases, folded projections 17' 
and beads 17 are disposed in plural numbers. 

Fig. 1 1 shows that flat surfaces are formed to pro- 

55 trude outward, each flat surface is provided with a plu- 
rality of projections which are protruded i nward to contact 
mutually. In this case, the projections are beads 1 7 which 
are bent protrusions whose opposed bent surfaces are 
mutually and continuously contacted. 
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In the embodiments shown in Fig. 9 and Fig. 10, in 
the same way as in the aforementioned embodiment, the 
height a of each joint 1 6 at both edges of the flat tube 2. 
i.e., the thickness from the flat surface to the joint 16, is 
formed to be smaller than a half size b of the tube thick- 
ness. Also, in the embodiment of Fig. 1 1 , the height a is 
smaller than the height b of each bead 1 7. These embod- 
iments have been described with reference to the flat 
tubes which are formed by overlaying two plates 14, 15 
as the flat tube 2. But, these embodiments can be applied 
to a flat tube which is formed by folding a single plate at 
the center. 

Thus, the embodiments shown in Fig. 9 through Fig. 
1 1 have the same effects as the aforementioned embod- 
iment 

Fig. 12 and Fig. 13 show other embodiments of the 
invention. In these embodiments, in the same way as in 
the first embodiment, a single plate 14 which is formed 
into a prescribed sized -shape by pressing is folded at the 
center, the plate 14 has joints 16, 16 at one edge along 
a longitudinal direction, and an inner fin 18 is inserted 
into the folded plate 1 4. 

Fig. 1 2 shows that the inner fin 1 8 is single and long , 
the height a at the edge joints of the plate 14 is smaller 
than a half size d of the height of the folded plate 14 in 
which the inner fin 18 is inserted. Both ends of the flat 
tube 2 are inserted into and brazed with insertion ports 
7 of header tanks 5, 6 which are distributing/collecting 
members, thus the edge joints of the plate are joined and 
the inner fin 18 is connected to the plate 14. 

Fig. 13 shows that many inner fins 1 8 are disposed 
in a longitudinal direction, and the adjacent inner fins 18, 
18 are mutually deviated in the breadth direction. Since 
the adjacent inner fins 18, 18 are mutually deviated in 
the breadth direction, a heat-exchanging medium flow- 
ing within the tube is subject to turbulence to enhance a 
heat- exchanging capacity, and the inner fins 18 work to 
enhance the strength of the flat surfaces of the tube and 
improve a pressure resistance. And the height a at the 
edge joint of the plate is smaller than a half size d of the 
height of the folded plate 14 in which the inner fins 18 
are inserted, and both ends of the flat tube 2 are inserted 
into and brazed with insertion ports 7 of header tanks 5, 
6, thus the edge joints of the plate are joined and the 
inner fins 18 are connected to the plate 14. 

The embodiments shown in Fig. 1 2 and Fig. 1 3 also 
have the same effects as the aforementioned embodi- 
ments. These embodiments of Fig. 12 and Fig. 13 have 
been described with reference to the flat tubes which are 
formed by folding a single plate at the center. But, these 
embodiments can be applied to a flat tube which is 
formed by overlaying two plates 14, 15. 

Fig. 14 shows that the height x of the edge joint 48 
of the plate 42 shown in Fig. 21 is made smaller than the 
height y of the partition projection 46. Therefore, when 
two plates 42 are joined to form one flat pipe 41 , con- 
straint due to assembling is particularly high at the par- 
tition projection 46 which is protruded. As a result, 
integral brazing securely connects the projections by 



means of the brazing material which is withi n both plates, 
and the brazing material of the inside and outside of the 
plates 42 enters between the edge joints 48 to securely 
connect them because a gap which may be formed 
5 between the edge joints 48 is filled with the brazing mate- 
rial. 

Rg. 15 shows that the height x of the edge joint 48 
of the plate 42 shown in Fig. 22 is made smaller than the 
height y of the partition projection 46 and the height z of 

w the bead 47. There are two variations that the height y 
of the partition projection 46 is made equal to the height 
z of the bead 47 and that the height z of the beads 47 
and the height x of the edge joint are gradual ly decreased 
to be smaller than the height y of the partition projection 

is 46. In either case, the height y of the partition projection 
46 is highest, so that when two plates 42 are joined to 
form one flat pipe 41 , constraint due to assembling is par- 
ticularly high at the partition projection 46 which is pro- 
truded. As a result, integral brazing securely connects 

20 the projections by means of the brazing material which 
is within both plates, and the brazing material of the 
inside and outside of the plates 42 enters between the 
edge joints 48 to securely connect them because a gap 
which may be formed between the edge joints 48 is filled 

25 with the brazing material. 

The plates 42 shown in Fig. 1 4 and Fig. 1 5 generally 
have a poor brazing property at the end of the partition 
projection 46 (the top end of the partition projection 46 
in the drawings), so that this part is preferably formed to 

30 have the largest size. 

Brazing of the laminated heat exchanger 1 having 
the above structure will be described. 

The laminated heat exchanger 1 is assembled by 
positioning the corrugated fin 3 between the flat tubes 2 

35 using a jig, laminating the plurality of flat tubes 2, and 
inserting the insertion ends of each flat tube 2 into the 
insertion ports 7 of the header tanks 4. 

For integral brazing of the assembled heat 
exchanger 1, a brazing device 23 shown in Fig. 16 is 

40 used. The brazing device 23 comprises a flux applicator 
21 which downwardly sprays liquid flux on the heat 
exchanger 1, a brazing furnace 22 which gradually 
increases a temperature of the flux-applied heat 
exchanger 1 and cools it, and a belt conveyor 23 which 

45 carries the heat exchanger 1 through the above means. 
To place the heat exchanger 1 on the belt conveyor 
23, both header tanks 4 are laid on the belt conveyor 23 
as also shown in Fig. 17. 

The heat exchanger 1 coated with the flux is carried 

so by the belt conveyor 23 to the brazing furnace 22 where 
it is integrally brazed. In this case, a gap between the 
joints 16, 16 of the flat tube is filled with the molten braz- 
ing material to connect the joints 16, 16 mutually, and 
other parts are also brazed to form the heat exchanger 1 . 

55 When the joints 1 6 of the flat tube 2 are at one edge 
only, the heat exchanger 1 is placed and carried such 
that the joints 16 are faced downward. Thus, the brazing 
material of the inside and outside of the folded plate fills 
the gaps between the joints to securely connect them. 
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Claims 

1 . Heat-exchanging conduit tubes for a laminated heat 
exchanger made of aluminum material containing 
aluminum alloy having a brazing material claded and s 
formed by folding one plate or overlaying two plates 
and brazing to connect edge joints of the folded plate 

or the overlaid plates, wherein 

said folded plate or the overlaid plates have 
projections protruded from one or both of the io 
opposed plate faces toward the other plate face, 

said projections are joined in contact with a 
flat face of said other plate or the projections of said 
other plate, and the edge joints of said folded plate 
or the overlaid plates are joined, and is 

the height of the edge joint of each plate is 
smaller than those of said projections. 

2. Heat-exchanging conduit tubes for a laminated heat 
exchanger according to Claim 1 , wherein said heat- 20 
exchanging conduit tubes are flat tubes and said 
projections are a plurality of beads. 

3. Heat-exchangi ng conduit tubes for a laminated heat 
exchanger according to Claim 1 , wherein said heat- 25 
exchanging conduit tubes are flat pipes, and said 
projections include a partition projection for forming 

a U-shaped fluid passage and a plurality of beads 
disposed around said partition projection. 

30 

4. Heat-exchangi ng conduit tubes for a laminated heat 
exchanger according to Claim 1 , wherein said pro- 
jections are formed in plural numbers, and heights 
of said projections are gradually decreased to be 
smaller from a given part to the edge joints of said 35 
plate. 

5. Heat-exchanging conduit tubes for a laminated heat 
exchanger made of aluminum material containing 
aluminum alloy having a brazing material claded and 40 
formed by folding a single plate which has inwardly 
protruded projections from its flat surface or by over- 
laying two plates which have inwardly protruded pro- 
jections from their flat surfaces, and contacting the 
ends of said projections with those of opposed pro- 45 
jections and brazing to bond edges of the folded 
plate or the overlaid plates and the ends of said pro- 
jections to those of the opposed projections, wherein 

the height of the edge joint of each plate is 
smaller than those of said projections, so 

ends of the heat- exchanging conduit tubes 
are inserted into insertion ports of distributing/col- 
lecting members, and 

the ends of said projections and said edge 
joints of said folded plate or the overlaid plates are ss 
brazed to be bonded to those of the opposed plate. 

6. A method for producing heat-exchanging conduit 
tubes for a laminated heat exchanger made of alu- 



minum material containing aluminum alloy having a 
brazing material claded. which comprises folding a 
single plate which has inwardly protruded projec- 
tions from its flat surface or overlaying two plates 
which have inwardly protruded projections from their 
flat surfaces, contacting mutual ends of said projec- 
tions, and brazing to bond mutual edges of the plates 
and mutual ends of said projections, wherein 

the height of the edge joint of each plate is 
made to be smaller than those of said projections by 
press molding, ends of the heat-exchanging conduit 
tubes are inserted into insertion ports of header 
tanks, and the mutual ends of said projections and 
said edge joints of said folded plate or the overlaid 
plates are bonded by brazing. 

7. Heat-exchanging conduit tubes for a laminated heat 
exchanger made of aluminum material containing 
aluminum alloy having a brazing material claded and 
formed by folding one plate or overlaying two plates, 
inserting an inner fin inside and brazing to connect 
edge joints of the folded plate or the overlaid plates, 
wherein 

the height of the edge joint of each plate is 
formed to be smaller than a half of the height of said 
folded plate or said overlaid plates in which said 
inner fin is inserted, 

ends of the heat-exchanging conduit tubes 
are inserted into insertion ports of distributing/col- 
lecting members, and 

said edge joints as well as said inner fin and 
said folded plate or the overlaid plates are brazed to 
be bonded. 

8. A method for producing heat-exchanging conduit 
tubes for a laminated heat exchanger made of alu- 
minum material containing aluminum alloy having a 
brazing material claded, which comprises folding 
one plate or overlaying two plates, inserting an inner 
fin inside and brazing to connect edge joints of the 
folded plate or the overlaid plates, wherein 

the height of the edge joint of said each plate 
is formed by press molding to be smaller than a half 
of the height of said folded plate or the overlaid 
plates in which said inner fin is inserted, ends of the 
heat-exchanging conduit tubes are inserted into 
insertion ports of header tanks, and said edge joints 
as well as said inner fin and said folded plate or the 
overlaid plates are bonded by brazing. 
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FIG. 73 




EP 0 704 667 A2 



FIG.14 




15 



EP 0 704 667 A2 

F/G.15 




r 

16 



EP 0 704 667 A2 




EP 0 704 667 A2 



FIG.17 




JL 



3 2 



tf\ ( ^& 



16 16 16 16 



18 



EP 0 704 667 A2 



F/G.78 




F/G.19 




19 



EP 0 704 667 A2 




20 



EP 0 704 667 A2 




21 



EP 0 704 667 A2 



FIG. 22 




45- 



o ooooooooo o o ^ 
ooooooooooooo 

oooooooooooo 
ooooooooooooo 
oooooooooooo 
ooooooooooooo 
ooooooooooo 




42 



o o o o o 

o o o 
o o o o o o 

o o o o 
o o o o o o 

o o o o o 
o o o o o o 

o o o o o 
o o o o o o 
o o o o o 
o o o o o o 

o o o o o 
o^ o o o o o 

o o o o o 
o o o o o o 

o o o o o 
o o o o o o 
o o o o o 
o o o o o o 

o o o o o 
o o o o o o 

o o o o o 
o o o o o o 

o o o o o 
o o o o o o 
o o o o o 
o o o o o o 

O r\0 



O Q/f>* 

- -o o c 



o o o O O o 

O O O O O 

O O O o o o 
O O OOP 




O o o o<*o o 
o o O OJ 
O O o Coo 

o o o o o 
o o o o o o 
o o o o o 
o o o o o o 
o o o o o 
o o o o o o 
o o o o o 
o o o o o o 
o o o o o 
o o o o o o 
o r\ o 




■48 



22 



EP 0 704 667 A2 



FIG.15 




16 



EP 0 704 667 A2 




17 



EP 0 704 667 A2 
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